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(54) APPARATUS AND METHOD FOR MONITORING IN SITU OPERATION OF CHEMICAL 
MECHANICAL POUSHING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve accuracy of a 
polishing process and hereby ensure further 
advantageous information by making a laser beam 
incident on a wafer during part of a period of time and 
detecting light reflected on the wafer when the wafer is 
on a window disposed in close vicinity of as platen hole. 
SOLUTION: A platen pad 18 is constructed by laminating 
a backing layer 20 and a polyurethane cover layer 22 on 
a platen 16. and a hole 30 is formed in the platen 16 and 
the backing layer 20 as a window. On the window a wafer 
14 held by a polishing head 12 is disposed, and a laser 
beam 34 is made incident on the carfare of the wafer 14 
transmitting the cover layer 22 through a laser 
interferometer 32 during part of a period of time. The 
laser beam 34 incident on the wafer 14 is reflected on 
the wafer 14. and the reflected laser beam 34 is 
detected by the laser interferometer 32. Hereby, 
accuracy of a polishing process is improved and hance 
useful information is ensured. 
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?^ui?«*^ e» ?B & s If & ^ p o 

[0 0 2 6] 

;Ut^:/'^-5^>/t^v H 1 8<^±t3fe^o W^^^y K l 2 

tt. tf-^^tf-3 2lrct-::>Tgi^^n^l^— tf-t! 
— A3 4*«y5~7^>l 6<02t^— ;P3 0*ffijaLT-€-O 
ilCfc-S^^XAl 4<7)^ffilcAI*"r^«t'53a:ffiB»C, @ 

[0 0 2 7] :/^-T'>*— ;i/3 ORC^-^X/M 4(0|¥ 
Mi^H (»>XA?!^^y^-5='>7jN-;i/3 0<DJilCfe^«'& 
H3 (a) (c) iC^^n-So 0 3 (a) 

^^n-Sct^ic. y^— '7=->*c— ;P3 ott, 

«?>lwffl(/^etl^o 1 6 <h-f >1^— h 3 8<0Pb1 

o-f >^^-:7x— j^^ts^— ;p$n. ^7xai 4i:-f >1J* 

'J 4 0 0— gB7^ty^-5^>l 6 0ic857&^e>«UiT^>ili 

H 1 8O*(wA0>itf« dCD-f >1f-h 3 8CD5IUigR 
li. >f >1j--h3 8(0±ffit'5x/M 4 0«ffit<^)K<D 



e>tl-5X^U 4 0<Dg*^g/hJC;a:So e: <0 ^1 i: ttWf»J& 
J1^T$>0, ^WiU^b^. X^U 4 Ofl-^CSrfflOatt^ 
3t«r«a$-B:^iSl^*^»0. U-1f-^»«-3 2 d^e»^ 
ii: e U-' if — A<0?aS&^«)T U * 3 36^ e> 
O-y— 'h3 8<i:':7XAl 4<OPBlcr)X^U4 0(DS 

7&^»<;a:^St\ U-tf-e-A 3 4 t^zxAlcRjWS 

Jio^-\'^y:/«T^'5fc*tt/h^i^^:^*^<i:«^^?&^ CM 
pyp1iX4'ttl^^:PT'b-f>1t— h 3 8 3&^'^xAl 4«c 

a^ffi^jTJi, >it-h3 8^'?XA1 4<DPHlcr>^V^y 
1 Om i 1 s (2 5 0 Mm) Sntt, StS^ttig* 

[0 0 2 8] S3 (b) f^, y^-^> 1 6 iA-/ H 1 

A-;/ H 1 8CDS^os2 0 {#aE-rntt) *^ 

1 6 0Jicg5i:CDPBltC«. A-; H 1 8 (O^}^ U A 
— S2 2;efrt)&^SoT(^^^o *A— S2 2fCffll^e»n^ 

T(^^So tSoT. 7^>3 0<O±IC*S*A— e2 

2<D— g^TJ^t, tf-t:-A3 4C0;^ft6c0'i7>f >H»?<h 

^o»llr> A-/ H 1 8,e#tt':7.f >H»?tUTffllie» 

4 0tt^5^^^#aL;S:^.n i:a)»j<DS:«:«»|(Dt) 

fcSo H3 (a) OgffllCitt^abfcAft^fiftJTJA. 

^y-f >-y— h ^ -^XA 1 4 t,<o^<r>^\ V ^\tMm^fi 

< ;^cC 0 . >tf- h 3 8 i)^Ox./\ l 4 icSMbTS 
m^^Pi^o m3 (b) (0SyO:g:ft:«SJT^l, A!yHl8 

Al 4{::Sfit'r^<t'5tc^^^nTVi^^d6, A-;H1 
[0 0 2 9] A-:/ KO^yt-SJCfflVien^^Ue^l^i^ 



(10) 
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z<Dmmi^\t. H3 (c) \zmf)^nxi^^^^m(D 

[0 0 3 0] Kf^^'J^. *%?gjifi)eo;^CMPS®fi. 

4 4, tf-AX7^U'V!J^4 6, Rt^Hi8g4 8*^ Ix- 
-So {/:t-y-(>^-h3B^^^>\^Oiil^X 

m^<^±x^m^'^^c^f)^x^. ^fc. 

Alt-rs tf-AS^i^-fr-S lx-lf-*ffl(/i-5 h(OX& 
[0 0 3 1] H4lC0!l^*nSct5J3. l^— tf—Rtfn 

■r-s, aujx-h^nfcu— tf-h:-A3 4S:5!^g^-fr 

tf— A 3 4 (O— 85d^ tf-AX^U ^^3^4 

u 4 o&aoxejsu, ^/x/m 4(Z)^ffi{cA»r«». 

[0 0 3 21 "^/XAl 4rrAI*"r^b*-AO— 

{k«i®5 2a)^ffiTffiiJ^W{rKit$n, ^icDSSte- 

A5 4$:JgfiKT^o Lt&^Ix, 3t<D-SS«g^{t^e 5 2 S: 
SigUT, -eoTOSffiS OfcASt-r^eMtf-AS 6 

sj^fiK-r-s. s«5 ofcsj^-r-seaitf-As ed^eii^ 

J&:<i:t>-gB:B3t?&WbiKjS5 2'^SitLjg$n, ^2 
©RWe-r-A 5 8 im^T^. m l OKIt bf-A 5 4 t 
«2<ORSttf-A5 8l4. cn'&C0fi:«©B8«JcJ:oT 



-A 6 OSrJ^figr^o 

[0 0 3 3] ±m(OM.{^mx\t. m-o^mt^m^^-r 
i:m'r^^\z\t. mom^'^^o^mimm^m^^xh. 

^mzRst^^mi^^^K\zmj&iix$>^m^\t. 
[0 0 3 4] nxfm4^mm'rtiitimm^n^^v\z. 

5) (DjK'&Tfe^ie-&e-A6 Ofi, X^U4 0^-r> 
•y— h3 8S:ai-:3Te»b3lb. f-AA:/g ^y 4 6 
(D±m^^\zm^^. f-AX:/U*y5^4 6«, JK'&tf- 
A6 0<^— gC$:. ^ttiS4 8CD:&^rpil^^^x.^o 

[0 0 3 5] y^'-7->i 6\tmmmz\t. cMpyn 

-;i/3 o«, g#;&^-^-r^r«iic':7XAi 4^i[Ej>^*tt 

^^-SC^JC^t^o SEoT. ^7XA1 4JCU— !f-f- 
A 3 4 AtASt-r^Rpfc^frt, tf-^»fh 3 2 ^<0«l 

t^\,^t^\z\tmmmn\t^>:f')>if^n'r. ^(omm 
m^^^^tifzLm^it. m^\zmh^^y'iXf)m±^^ 

^zmzsim-r^. me\z\t. *5!?«jcSEofci^-if-^ 

^tf3 2^[^Wr'5rci?>cO^B7&^^;^n, CtllcJ^, >t 

jfi»f*tifcWfJCSttfk-rs« ^B-lr>ii-:7^y6 4*^ 

O Ix— tf- e- A 3 4 *^Ma5<^ «5 H -^Wigft: 6 6 * 



fiF$T#<5m^-^*-y'fx©itOT;tJ6fr. aii- 

[0 0 3 6] cwraatiJ-r-S 1 ^o/SSi^tt, 
C^iTfe-S**, '>><>H'5©«T 

[0 0 3 7] y7-5^>*-Jl'Rt^^>^>Kr>*fi< t 



(U) 1$K¥9-7 9 8 5 

v'S«IAT«;^e)r, •>x/\®JFff^S)«l:glc}<iie>r. 

[0 0 3 8] sEoT. m^uy'-i'mnfR^mm^m^ 

rnti. 7.7^-;/^ 1 0 2<DratC, :/7-7^>«5&l|Hlte 

L/THi**n«. tiffin bT*fc5^-^'iR*fttt. 
HSlHlKXtty 7 h X T T-iPrf U XA < CD 

[0 0 3 91 ffilieromi OKitlf-ASt/m2cOS#ttf 

*jgricL. «ias4 8-e«i»i*na^»*feD*-&4. 

mi<0S«e-ARt^^2<DK»e-A*<fflSICteffi*t 
^oTt»S«^tt, Cin&tt«iaig4 8tc;feV>TS:*:fi[ 



Slia. B9 (a) Rt^ (b) ©i^^7»c^^rnTV» 

«ic-e^<k-r2.fc*^5ct*ie!8$nfc. (a) © 

i^PbI (x-«i) fc»-r-5&-t*-'>:/''J >y^FBi 

09 (b) (Dif^yit, ms (a) ©^^77*^6 

-s T isi # © -t* y 7 — X > i X A t © © ft « ii 

fid^ ;i©^»*ft^-r^. 09 (a) Rtf (b) -CT^ 
D-7't$nT(/i-5{ii;^;»^©&S^4'»c, 

•eA/2m?*D, AttU'— tf— bi— A©a*Sra« 

S, naSE{bt;^©a5f*T«.-5. tSEoT, 010 

(a) izm^^ni>:)sm^m^^tni. cMpyo-bx® 
2:?tt, y'-i'mmzmni,'>)-^9Jv<oWLiimsLtin 

©^^CK5*$n-5«isKop$*«, U— tf— tf-A©&fi 
i:C;xA©^<b«l®©a&f^t*»e.lh^^ns. *b 
T, Xr-yT'B 0 6Jc:fet>T, g!fb<K»B*»ei**^^n« 

•!J-f i7;i/©»t, i-!J-f i^;P4'ici»*$ns««©e* 

t©aiCl?U<;a:-5. ««©X5^«y:/2 0 8T«. H?* 

^c-3fct^c. CMP:rp-fcx*i*i7f -5. 

[0 0 4 0] &-5t»tt, |^**n-5«i^©gi£rSi5£-r-5 

Tfejcti. c:©:&ffiT«. «m*ma©a&iffiATK?* 

Sns^SS/MCf -Silt^^T^^.. HIO (a) ©X 
7-yy2 0 2©}g3lllSSO»i^»C**tlTU»«J;5IC. 

i-y--f i';i/©4'©Bf3e©fiKi^**^i^siHi&*t. ses^ 



(12) 4#WV9-7 9 8 5 

icthSc^ftiS. (IP%, tJ-^J^) iS/h 

:^ffi&CXS/hM»^ft]©m^it!i31©:;&^(cJ: 0(S#lc«^ 

a-^t>-fr«. 1. 5l>-< i';P«:f^^f 

<tttg/h{i©5!**ffHBc-rs^r-XT?tt. 
fclii--fi7Jl'©;P^$-l. 5<gbT. ■tJ--f 5';i'©m^© 

«Bi)^© s nfcBE<bt»® ©*s*»sjit*<T# 

-5. ■€-©flfi©X7^-;/:/tt-€-©* i:©SiJ©T 

yp— 5^©iE*©iK«C<fcntf. CMPyD-tr;^n. -tJ- 

4^;i'©«S4^*«afei;fc^»ci^7-r-5i:t*<T#-5. «eo 

[0 0 4 1] Jic:tr]S'<T^/t:;?ffiSr, it-f ;i'©«lfc 

0Xtt-€-©S»»*^6.)2C/ii:-5CtJcJ;0. Blfa©«© 
©in<. ^*5?nfc«!^©S«SfSI©«S:*S;lTLS-5 

ffii^fcJ:-3Ttt, ;:©jaf3iCt$Ji^©(^*«fff^ 
fcfc^coT^*$n.5«<s}©a<£:W#b^aflb. R>fs© 
■5. sij©;5ffissffl-r-5cii*<T$-5. c:©sij©:&ffi© 

*f*LtiA{*:«iJtt, 010 (b) tcfisj^^n^. 
<i^tc*5(,iT. g:^filtS/hM©SIO©%*©K©^FBl 

*ittt-€-©iS»©^r"i&j8i)e-r-5S6fp**uTJ^i«. (^-y- 

-f ^Jl/X«-€-©— SB^^©t*%6*ffli<»T'bJ;^») . ^ 

\Z. X5^'y:/3 0 4T?tt, •tJ-'f i';i/©^©gB^J-©rBlcK5 
3cSti-5««©a**, tai£©:;&tei::J;t)T»i5t^Ftx4. 

«lEf©S*ai^^K-ei^-r-5;ittcJ:o, 

8T«, x5^-y:/3 0 4-es:u$n;t«^©^*P^* 

56aSTf^-rcii:CJ;0. CM P yo-feXS^i^TS-Ci: 
[0 0 4 2] ^tU@M#©«ffl. KtXai^l^^ 

nm\t. mmtt}\z\t. cMP7'p-fex©jifTtc-3nT^ 

«, JSO©^ra*<©ffl^?nfc^tt, fi;*:ffl[ta/h<»©» 
,^Xtt-€-©a»©-€-n-eniC*#LT. CWT'P-feXdtES 



(13) 



4#re¥9-7 9 8 5 



f^«$n-5-t>--f i7;K^gB^)^ (fip^i. s^^^)v) wFbI 

1 -^^ )i<r>m'&<D^^i)^^u^m\z^ 0 

XT^yya 1 2 ic*$n-5J;^ic. 

[0 0 4 3] J:Cl»CiE'CT#fc^:n^'0#lltt, XA- 
X;^: M * #-r -5 y 5 > X A fc J* L T ^» « 

y-fs^wb. :i<D'sr^\zi:s.m'^u^^x<Dmui>mmm. 
-rsniSi****. HI 1 (a) ~ (c) ictt, m<t^m 

5 2 ©^ffijgf^ 72. 74, 76<01 ffi*^ ^<OT©iK 

jfifl:7 8. 8 0. 8 2 iimmvxm^^ti^. cne 

tt. ASWJ&:/t^'-->i''^rnfc'>x/M 4±fca^ 

W/hSJS:igf^-e*0. iif^7 4tt*<e>ti<D-y-'f X<Dji 
fp-rfcD. jgf^7 6ttH:«W:*:#?a:jfifPT*-5. HI 1 
(a) iZ\t. WSttroigf^ 7 2 . 7 4. 7 6*^b. H 
11 (b) ttWlg:/a-tX®«t'«f<Ditf^7 2. 7 4. 
7 6**U. HI I (c) tteHi:/D-feXOi^TIClfiJlt 
fcjif^7 2. 7 4. 7 6S^-r. Hll (a) 

S u;6r ojgf^ 7 2 tt. '*'<<6^>©igf^7 4&tX:fc#i»:;& 

<'e.t^©jSf^7 6tt. :*c#;^iigf^7 8 JcOfc^tiSSt? 
SoTV»<fc*^5. iif^7 2, 7 4, 7 6*««oTV»< 

Atf, /hSt»:;&<Djaff7 2tt®«jic«!e;i.»M^a**w 

■Sfc*^^. tJEoT, 011 (b) 1C»*, iif^7 2. 7 



4, 7 6 0S5$*<^i^— lC^OS&«i>Tt»fc©*«, Hll 
(c) iCtt. jgf^7 2, 7 4, 7 6CDSI««IISW»:J^ 

mmSL^^l'X\>^^X&^0, SfoT, jaf^7 2. 7 
4. 7 6O-¥-n-€'n*»6«)ffl'«r®Ki*(0^T*^?.a5iJ^W 

m#Ttt;a:<. i^M.±7>^i^um^x'^mri>ii^ 

[0 0 4 4] L*»L. ±]£<75J;'51C, jgf^7 2, 7 4. 

7 6 ©9niaai«. 'f > h cifii* < <«i^i*<s& 

-S, ae^T, ifif^7 2. 7 4. 7 6tJ:t5T5!^-r-5^ 

<r>mw>iii.xmmx^^^'^\zt£.^, se-oT. lESfflE^^ 

■S. S-r, Xxyy4 0 2Ttt. T*th«^(C*5lt-5«l 

m<Di£mm.<D^it\zn't^'^-9-i>mt>n^, ek» 

51w. CMP©^Jltti^7f 

[0 0 4 5] H13tt, CMP<D#JIS*<fTt>nTt»4t 

^ © A - - > ^ $ r:? X A tc^tr -S'BiUiggM^ ® M 
m^nmzn\^x-:/uyv\yit{f^yxib^. z.ni/'y 

tEtifz. aE^T, cntt, :i^\z:^mt^tirz\i—i/m 

(squared-off peak value )**^^^tlTt>S H tSSlW 
i^JHi. 192 5 0&<OtZ.:!bXmtLXtf'^^^tifi^ti 

<bsnfc^t-a-rs. mm. ^wsf<r>mijmn<DVT 
iecoTi/»att-r-c»s. cMP<D*ni*«iK7-r*fl(r 

ii>;s:^>«<sK^fifc*tt*«?xA^ffi*^e.i^^^n«> 

;ii*{S»r-&. 2iJ--f i';i'^®ips<t:©a««. it*- 

^ if jv^ii^mmzmcx&^itciiifiM.aiEnft. 

t?T, CMP©^IIS&iSiK$ii--5C.i:«. ^^XA^ffi*^ 

— - ^i^'snfc^/xAjjtjpaflistintf CM p :/D-t;^ 



(14) 
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[0 0 4 6] l/-- tf-^^tt-*^e)«)Ul:^li^;6*i'i-:3^W 

tt, *®#lflFm5, 0 9 7, 4 3 0^tW*^rtl. -t© 

n^«|]i^0!>±(:^^dtl^^^OJ9$ (SP^miP) 

-X > S tlit X A fig*>f -5 fe* 

[0 0 4 7] irJE©*D<. i^^ ±.(on9——>if^inlt 
«ii®±cil<kife©S*jgi«-r*i:t»cJ:0*i;fc, if 

«®3tf^ ©'tn^n©^»[tS:RtKeffl*<'R65c Lfc i: tr . 

¥affc©3j^'f > HC^tC)fi#liTli-5lCjg^J^Vi. CI© 

JKSS:©sactt. tJ-'f X©«'«ricS;ftsa®iif^(cJ:oT 
^^^^^^^©^^©^iSEaRtXffiffld^ite^L,. 5> 

u*>L.. i:©fi#*ffl3i-r«c:t»wj:o, i^mu-^^x 
iif^©s{cM-r-5T^m^*^»ssnntf. ':f7>i^m. 



:&ffiS:fflViT, ^S©K]lS:#'5^ae)ir'i5.Si&afcttS: 

[0 0 4 8] fm. 3tS-r-5iifPlCJ:oTSfei;*^»M 

^©fi£i)^©^l!£3ScS:, ffl#©fi!iS©fliiJcft^LT*J<i£^ 
±CJg*K^Fn-5K*^4#«©mJP**t-Si:5 

Wr -5 14g^>t± C M P :/D -fe X ^SrHiS-r ^ C JC J: 

0. Cl©^&»ttfB#»ctt5tT^-5t#;ten-5. C© 
CMP:^a-fe::^©g4>C^ii-^n-5«img«^*. S»i 
©:)&ffilcJ;-pT^WbT, Ma©«jgi::gS-r-5«ffijgf^ 

[0 0 4 9] •:7XA©CMP5!131©gtf3tc, i'>>'5^i 

^'•i'±©#^©^jfix«iii;«;*it'f x^&=fr-r-5 
«jg©»tc:?t-rsiKPs$!iei-r-5, wi^©:«rfesms-r 

■5fc*tC!jJg/j:1#j£©X7^5'y«:. 0 1 4 Sr#^L-^-:3 

•&<i^©fiE^)-fcttSrajii^-ar-5. ::©X7">yy«. 

©A>HAX7^JI/^'©tt«Sffll»TSIff;Sn2>. 
S/hffld^S«3C%^f •5rBl©^raXtt^©j2©^^1©jB!l 

^*i/j:$n-5 (i^-y-'f i/^pxtt-?-©— g5^j^©t*^e*ffl 

tiTfeJctO . •tJ-'fi' ;!/©::© (iP^i. 5ii--f^ 
JU) ©FBltc^*$ti^«^sf(oatt, X5=->>:/5 0 6 tCtJ 
t»TWj£©:3&}£lCj;0ft«Stl^. -tLT, T.T-y':/^ 
0 8tC^3nTVi^>J:'5fr, ^*$nfc«^©ft2riBI)S 

JP©W5E©SRiJ-lc*5ViT*t^sf*i|^*$tifc»**«lriSt- 

■5. ;ii:©>^7^5/7'5 1 OTtt, T.T^-yT'S 0 6 fC:te^iT 

SLtB$nfc«f^K?*©ff^F*«. i^*sns'<#0fM©Jit 
©Kissr-^^sps) *>e)^i;e>nT, 3ao©M?56J?^ 

MJ*J9$*«aiE©l**3^K-Cl^L/. CMP:/n-fe;^*i^ 

^K*<th# ^ nn«. t S/htt*^^tx* t^5!^■r 
S^:tXtt■^•©a»^c^^UT. T'D-fcxAtsfi^fn*. tie 
oT, c:©:^te©S«[J©Kttir*3tt-5tl^filfc. ;^©s 
:^ffi&C/S/hffl©^^©M©^^3d«91^dti. c©^:^ 
M&Offi/hffl[©fB*fcf^^$n-5-tJ--<i^;p©S5^J- (fiP-^ 

1. 5-^-(i7)v) (om\zw.^^n^Mi^(r>w^^m^m. 

©Kffi©:t:T©rafCi^*$nfc«i^©i^fiS:, ^M©iP 

$*»6«-r-&wc»jfr'5. i**$ns'<€?jao©jp$ 

P^ra£»i3£f4^-c. c:©:;&jt©-€-©te©S5i)-ttl^i; 



I 



(15) 
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(0 0 5 0] ±m<Dmm^mm-r^tzt()<r>yjm\tm i o 
(b) tcfi^^snacMpyD-t:^j|jSi«)£©fcje)<o:55 

015© (a) (b) C**tlTt>.5J: 

die. fflu-5jSStc?*Lg/hWg|/j:X7p<> hlc^*5-a-;t 
e— AtP<O*i©J0EV>lf— A8 4«, "^XA 1 4<D&miZ 

-A 8 8) ^&^i;-^-r<. :^J:-1?/J:e. c:«)j£V>lf-A8 
6 tt^zx/N 1 4 ©^S®MtCJEV»ffiatJEAi 0 . ^ffi© 

Ai 4o«®*et»)r-5t^ictt. RW^^ffl^fcs^s 

Attl2:ii:&*W* b^^o U'— tf-f-ACD*iSrj£<-r-6 
(0 0 5 21 "i/^ >H i«f#©*lC tf- 

Ai)^^±\z^^n^(^mit. h*-A*t/2:ti^w**<tf- 

A*<»EV»^tlt'<Til>'>&:t»fcie). tf— A*«l2:i/»<i::^7- 
7^ ><D0G«<O5^- ^'Bl^ S^W ^ -r 21 i IC 

^'®»©:;^}**fflv»ti«, z.<oz.iiit:k^tjimm\zitf3. 

jcit'^T. ytx.^)u=^-^^o:k^rj.mm\ziit.m^i^x 

tt. Kjtlf-AO^*OD;^*i«ltmc*5tt-5SHtttJ5: 
6 ite < J; -5 ic If — ^^tf*^ & <D l^— if — tf— A© W 

(0 0 5 31 I/— tf-tf— AO&SlcHLTti. j^^il- 

lie, iKfi*<@<.»t^r = *;i/;^7'Jlci;oT^i;sii[a 

■tf— t-AO^&&©4«ICtfc«s|-r-5*»e>T*-5. tSfo 

*tfi»tntf, it?©s»iici!^**ns««oft*«ii>/j:< 
ic, &^^4>ief»^$ti'&i}4s^&"Ttg^fso^:^<-r-& 



)£»:&ffi*fflt»fc>';^-7^ATtt. ^-tJ-'f i';^xtt-?■©— 
»f S©S ic** L TSfj ic ^rn>S:«iPt*^ fi/Mc & 4 . 

[0 0 5 4] mytu-^-ii-A^m^-r^ct\zj: 

0. &fi©SJ?leMT-5C:ne>©2-p<Di*li-r'5SHSr 

«aicA5>x*-ii-«t5t>te>n-5. *3ttt, i^^i^ji 

mizmA^n^^^anom^umTmz-tit^itfs. 
<. »a&fiF$^En*sa^ie-r-5. 

(0 0 5 5] ^n^M^i^m 

icio. WlSSnfc^<01%— ttW'f >v^3.':7|:j;SjBS 
^*i»Ilillc;S:-5. ^fccn^, CMP->XT-A75<tt^ 

giff $tlTt»;^Cti) i)^EvA^^mih-r^tzi!f>{zm^'^^Z. 

ii^^mx$>i>. c:n6>©i?g#*. £iTicitt§«-r-5. 

(0 0 5 61 m—\t.0im^ 

<t7XA/Sffi<D«®tCt>fc-:5TJ^-/i^®a^&#^fc* 
ICtt. CMP:/D-fe;^lC*JliTfift>n-59f«&l^/Xl4 

iFSft:®fiif^*«-«iCiJJST*s. tt«-rn«. «:7XA 

(TJ+'Ot '^'XACDX-y >Jt i;i^*TWlS^n-5'^^ 

^m7Lxmmvx\tt£<=>u^-^. ttd«i:<Di"^;nc» 

'>XAttfiEffl-C^&</j:-5*:^-5. HIRIc 

tt, 'y:ji/\-kmzi^-tmm^m^m-r^zti>mmz 

» * S® <b b T X y ?3 ic C t t s n-5 . 

±j£<^»«$,^'Bimii«. I4*^x 
^'•r-5fc«e>©\y-;i'tbTi^^ic*MT*o. -f 

>>'^zi.^\Z^^7'—if<OJSLnBe.Zfy'—i'f&m<OM:^<0 

$n<, mt>mt!^m) d^ws^n-st^i^ii, 

i«V»^&»©SiJ«)iEKfe«^fc?¥«E-r*fc*^P. Z.<Dm. 
lcSVi««E8cO:&®«#©|g(itt, C/XA©^ffi±{|:T 

Wli^ © ^ <DP $ *^ f WSffi * T^ft; L *^ S: It * U T 

(0 0 5 71 m^mf6Lik<Dmmfimni>mmt. kt® 
B) -r-5. «tif&^, wii+tt, :?^7-5^>i':'XAtt 

*lclH)tebT*30. MlC-^/XAliy^— r>lc«UTiSI 

:&i6iicjiaiibTv»s*^6-e^s. seot, w®«ftt. w 
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^ e tiT •& ^ » §1 lift (c«;$-r « ^i^sc $ w 
[0 0 5 8] «jKft©i«t»«^©tr-i/tt:— iropaio 

(0 0 5 9] 1^— tt©Ra<£f^OW-rCMP->Xv^A 
&«^«?#r*fT'5fcJ6<Da>t;3.-i' l 5 0«:«BA. S 

je>®x-f ;^:/U'fa.xy h 1 6 o*li>LTV>s. :3>t; 
■5. x-f 7.yp-r:i— y h 1 6 Ott. t'T^^i-x-fxyw 

[0 0 6 01 1^— ttoRft*^^$-&-5fc4e>ic, :3>t: 

'&V^)V9 15 2 tfi^iS^y-YJU^' 1 5 4S:ti#t-r-5. 

ji'^' 1 5 2n, 1^— ^^®«^as:^^■x?^>•6^5 

jS^JK©il5#©<i«Sc5 "J 's;!/';/ (mi 1 1 ihertz) <D:t— ^ 



[0 0 6 1] 019 (a) JCtt. *IS©->X7^A*^e.# 
1 5 4f4e^jS[^ii^&jl*?L. HUT. 

019 (b) t^^rnTL»«}K!i©m:^«^*afei;*-a- 

#iL.. teW^ii-**^ hUT. HI 9 (c) tC^StlT 

V i -& Si (0 ffi ;^ m ^ S: ^ u * -a- s . 

(0 0 6 21 U>\^zL — ^ I 5 0\t. y ^ \ ^ 2'Ec. 
m^m^-t^ 2 OWjgitijll^^tg 15 6 1 5 8 

^■5. 2o®7-Y-'P^'^nfc{i^*^Si^^nnti. n> 

.te^iSm^© t!- i7 1 fc!- ^ (orB^Dliifi t Wit 

(fiPt. A„/A„) *tf»-rS mmzfuyi; 16 2 

#Mttl 6 4 tJtecL (yp-yi' 1 6 6#Rg) f-5. if 
UT^ifcHffi*i6i^n«. rj^tToL— ^'IS 

(0 0 6 31 il5^S[«#f4. Wlg****SftfftonT*> 

RC^/Xtt«l6l*eim-C€r*<l:5C, n>tfa.— i'15 

■5. 

(0 0 6 41 z:z:\zm^ftmm\i. n>ea— ^'±t^ 
© a w © * e nfc If ffl © ihik fw J; t> T*ff s -a-T 

(0 0 6 51 A>HAX7-<;i'^'tt. V»t?i4>*Sfl#** 
^(f^^iiTti, Ctl^f^F I R (finite impulse renspon 

e) (WH-OA^uj^iKS) m^ikx\tmm 

m^iiime domain) ©Vit*tl*WwHL'T^iSnltgTa& 
9 -i J>rQy ^ )Vtf U >4^(n l tering) *SltST-5fc«>lC 
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10 0 6 6] ®«/j:7-<;i'^'©^ScS:<#5tr-5fc«). 7 

ir J: o TS*? * n-5 '<^m^©rattf»* » « C t 

•t ^'f V y i> ^>\) (nnv'f- (0iJAtf2 5) Sffti. 

[0 0 6 7] iis^]$«#0:)^i&Sc(^. mmoy^i^ : BP 

n-iT. m^\i. \z^o, tfv*:t7'-f xyu-f 

(0 0 6 8] Zfa-tXi^^/^^'^^r 

W-v'H >1C?* UTv'XxA©#tt*#A-&fcJe>lC*ffl 
T V » S -> X 7" A IC 5* b T -> ti^ ^ 9^ ■\' # 6. tl ^ . 

y7.7-h.i)'^%^-t^m^<D%\zm'&is.um^^^f^^ 



CO 0 6 91 c::iir!Ji?g$n.5m**^«aj-ett. 

a* fcf!^-r s^^th® isj^*^ e ic#-5 d t 
s. 1/7.7- h.ifiwmz^ff^tvxy'^tvii. ^&<Dmmm 

*5^^*ffltiS^rfe»i, 02 0 (a) izm^^tl. UT 

izmm-^n^o mm\z. mm\zmf\F^n^^^ ii-r^$>^ 

tt)*^oTViSCMPgBlC?*UT. ^»t\:i&.m (BP 
a&^J;5lw. •:7XAroWe*i^{b!^©4'<£r5 0~ 1 0 0 

CO 0 7 0] &}g*t^e.nfc^«. !t#^®«B-rs<f#gS[ 
f!-a-^nfc&jg*^e.*fiffi^n (XT-y7'2 52), 

CO 0 7 1] 02 0 (b) t*;§fn-5<i;ptc:. ^to^c-p 

T. fis^snxvifcxi'^^v (xtttttas^n^fc^si) 

2 6 0) . -C-LT. IAW$n/:t4$m». #mo#M{i(0 
ffltJt«Sn-B (XT-yy2 6 4) . »ffl$nfc«rao 

wzj:-z>x^mmf^ni>j:^\z. gif^ojj^-f >h*t. 
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4 (;^x.y:/2 6 6) . c<D::^D-fe7.*»ai8&{k^^n/£:J!i 

(X5^y:/2 6 8) . ^LOffijErofridCtt. 
yn-feX^S:©— Se^rajEJCiaiiJb, yD-fe::<.<£:X'^-y 

[0 0 7 2] :ir^i—if\znvx^\zmm£mm&mm 

[0 0 7 3] mm, sjiS'C^xAojiassLt^'D'b, x 

tt, CMpyD-fexic*5tiT:7'D-irx^lSd«^{t;-r-5 

C<»:*tnJtE-c&-5. SIC, cn^'. m^<r>&Si(0{^CiZ 

[0 0 7 4] a^tt. ->y*5^-vi^}^*^eisffi<&aui-r 

-6. 

[0 0 7 5] ;i-'^W-i'»t«bTT^&h?S}g (EP 



-^'tt. ->XT-A*<<!:<DgS5 * < m^m-DX\>-^i,f>^\Z 
MP ->X5^ACDttlig±{*W^^b^$ L-a-* ofcPn^M*^ 

[0 0 7 6] S^#*mfl)OaJSS:ffll'iSCli:JCj;0, 
[0 0 7 71 iim^JStbi,t:LSb<Dm^ 

•S. ;i<DttiSi«, 02 1 (a) ICfisj^Stl. CClTtt. 
U— !f-^^th3 2*^^>5!-ti-e.n-5 1 — If-tf-AS 4 
/Vy H 2 2 $r®)abTGi§l$n, feiUf-A 7 0 2 
^mmV, !f-e-A3 4©-g5tt. /XyH 

2 2 <DSffl!lS7 0 4*^ SI* ;S nr. Kj*tf-A7 0 6 

*}^fiK-r-5. Ki*f-A7 0 6«, y=—$'mmzmv^^ 
mm (DC) hs^i;$-e--&. h2 i (b) «. c: 

©v'^ hS:0i|^f -5 (i:>ii^O-p-t<-t^tcib\zmmVX 

it^tsti^Dci^yh\imn-k:mzMiyxms. ojh;p 

«r^lS3&«0~l OjJ^JPhWttH-eftf^UTVintf. DC 

i^y h^^i-ftzm^^mmvxms-t^s^^'&mt-r^ 

DCf£^;&fi^£;^n;f^(tn(£. ^S(^ii4i1i 

DC->7 hi)^Z.ZL\zmm^ni>i^ii±^ 
a**jJ5>St7&:«<i:S*3n'&. tSftjT, ;i<D:fS;teDC« 

[0 0 7 81 H2 1 (c) JC}f*»n«J;5C. /'«yH2 
2(D«fflll<D'?-^ >H':>^«lfi£t--5®«5trffia®7 0 4* 
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•5. iiie(Ji»> msLm? o 4' a, fRmtsnuf>^^7 o 
0 4' ^aisb. -^-oK. -sid^aa^nsT?*^^. 

[0 0 7 9] B2 1 (d) 0 4' ^ffit.) 

to 0 8 0] <i:C0.fc'5lcm®*<f^e.ns*^«, SS/S 

[0 0 8 1] 

[0 0 8 2] CKDfe*, We7^P-tX{Cg|LTIE«S1t«: 
|6]± UJg IC#ffl ;S:1f ^ S A -5 Ac * ffl t, i T €r -5 

[@fficDffl*/j:ia?g] 

[HI] eje*ftiB©AS!W*cy5*Jl';**x*jUjl?iJ-> 
>ii' (CMP) gS<Dffl[|®EIT**. 

[0 2] :^^mtz'^r}Tm0Sc.^tircmM.mm^^m'r^ 

[03] (a) ~ (c) ^t. 0 2K)SBOC7-<>H^7gR 
[04] U— »f-t-A*«bJ.OK«Lfc^*tf-A 
2 <D«a® > H t>aS^:^<DfBBSWJi»rffi0-ei&*. 

[0 5] U-if-t-A*«>5XA»;:Altb. t— 

[06] 'y'<>'\^ot-t>D-yy^<Drn<Dmnmf£m 

<DfBBSW^C±®0-C*-5. 

[0 7] >H'>*^R5Bl«Ti&-6«^®. ^/^^Ht; 

©:/5— 7->©fffiKWi^c±®0T&-5. 
[08] *:55WCfie:3/tK»W&7*-^'«t»©;Er»©7 
D— 

[09] (a) RZf (b) »4. :/7>i'Kfl:«»'>XA*t 



(a) \tmm<0'*)r>-:/i)>i/mm\zt>tz-oxm^tstiit 
y^-'S'mn<Dm^m^m'r'^^y-c$)K). (b) z. 
<Dfk»mt:y '( )V9\zif>'»rz.m-^<Di/^y-Q&^. 

[010] (a) tt, *%^cse-pT:/^>^^<bi^'> 

x/\ ©gE^t!g»a * IS < f s c M p :/ o -fe X ©i^.^ a 

■r-5«:*^m»©:/P-y^»0T*C, (b) tt, *f6 
CMP 7^a-lr;^©*l,^<£«iaif -Sitllfr^M&wi/P y 

«|10T%%. 

[01 1] (a) ~ (c) 0 2©SB(CJ;oT52lS 

XA©faBSWBrE0T»-5. (a) tt. CMP:/n-tx 
©MiS^©'5xA*^-r0'C*O, (b) \t. -ya-tx 

#tf©'?xA*«-r0Tibo, (c) «. ipa<fcstis 
[012] *fEigicaeoT. ^m—um^mi-^/'^i'— 

x>i''$nfc':>xA*sFffl{kT-5fc«6©CM P T'D-fe;^ 
©*I.^Sr5i^-r ^:;^fe© 7 n— ^ •\' - h TS) -5 o 
[013] A-^'— x>i/^$nfc>:>xA©spffl{ki©Stt' 

iz^ifi, if-T»th*»e)©x-^'«^©iSNf^<k 

[014] *^iq{C«£oT, If ^ X©# A ^tXfc 

«is*xtti^«6©-y-'f Xj&^^a tifc«jSflc©i^;p-:/" 

© ± C }g fig s n S K © JP 2 €; Sfl ^ f S J6 © C M P :/ D 

-bx©, j$,^sstffi-r-5>£:«&©5&fe©::^D'yi7i^0-e* 

[015] (a) «, ilg©/h$^cl/— tf-f-ACJ: 
»f®0T»-5. (b) tt, ias©l2:<'i^— 1f— tf— Afc 
^IRS0T&«. 

[016] ^i^-^ft-i/XA^HJcH-r-SitSJliSm^*^ 

z^y>i7mt<iss<Dm<t<Dm'p\zinf^u—^-=f-w^ 
[017] =^»wc<Dmijmn<D^m^m^sx\^ 

«:=t-r-& CM P >';^'T-ASr^-riWfiE0T*^. 
[018] 1^— tt©-f>>'5^3.C7T©^X^'S:|IS-r* 

fc«6ic3 >br3.-3'©'*>Tff ten««8tg©:^n 5/ ^i»0 
[019] (a) ~ (c) tt. ^gftt-©ffi^. iS^iSA* 

> H AX y^)\'9\zii^y^ )V9 »c*»it ^nfc«©^» 
H-©«#, Mr/fc. ^mw^>\'nxy ^ }V9\z^K)y 

^ }V9\zK^\iibn1iM<D^^W:<om^^, ^n^n^-t 

{fyyXtbZ^, 
[02 0] (a) . (b) >'i^^^-\'S:«^*1i-T 
Ctl* C M P v-X X A ©ftJ Tffl ^»T® ifi e 5 J; 
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[02 1] (a) «, WS/X-/ \^^^^ >\^'ytl^Xm 

>}^o^^(DM:i^m<Dmmmj^mmmx&^o (b) 

\t. H2 1 (a) <DSfls«<D/X-/ H(DSfflj35^e»(DRItlC 

-So (c) sit*«j«!i-r-2>»asBs*#'rs':7>r > 
^3i^(D-m»m(Dmmmwimmx*$>^o (d) 0 

2 1 (C) (Dmi^m(D/^y H<0«a*®CDIS^t LT/t 

10 — CMPSB* 1 2 "©HS'\*y 14 — '>XA, 
2 2—AA— 2 4 — T^XOff'L^ffl, 2 6 



3^-;P, 3 2 -U-lf'-^^t1-, 3 4-l^-1f-t:" 
A. 3 6-'>a;uy. 3 8 -i7 5i--U/-f >-y— 4 0 
-ir^*;UX^U. 4 2 -3}?U'?Ui'>7f^^. 4 4 " 
ag^-^^, 4 6-t'-A7.yU ^y^^. 4 8-^ms. 

5 0 5 2 -Kib^jS, 5 4 1 CDSI* tf- 

A. 5 6 -e2^tf-A> 5 8-S2(JDS«e-A, 6 0 
i^e-A. 6 2-3KjS»TS§5^<yii>U-. 6 4-ffi 
yD^yyif. 6 6, 6 6* -'?^>F«?«iStf, 7 
2. 7 4. 7 6-^Migf^. 7 8, 8 0, 8 2 -«ig 

i^. 8 4 8 6-i2:t/^e-A, 8 8-e- 

A. 9 0-^S^i^— . 1 5 0 -n>hr^-^^, 160 
"-y'^XZfU-C. 1 5 2-iSi^&:7>r;i/^, 15 4-iS 

m^y^ji^i^. 1 5 6, 1 5 8 -sfiaa^^te, 702 

-eSltf-A, 7 0 4-«ffl9S> 7 0 4* -ffita®, 7 
0 6-5Stb:-A> 7 0 8-eB^n?ti:i^^7tp 



[@1] 



[@2] 



1—26 
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18 
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[0 9] 



[011] 




72 74 



76 



C«) 
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402 
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im 1 4] 
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[0 18] 
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(27) 
[019] 




(28) «FBi¥9-7 9 8 5 



[^2 1] 




CM — 



95032, :tfhX, ^r^'-T^-f D 

-H 16450 



95112. .i^> y-e, y-;^ i5S 

XhU— h 617 



(29) 



95051. -t^>^ if ^7. ^iJ- 
)\fn—Y 1000 •^->A— 50 



(30) 



9 8 5 



imnS] W-^l 3¥4B13B (2001. 4. 13) 



tiiP#^] ^m^9-7 9 8 5 
(iiMB) ¥*£9¥lfl 1 OH (1 9 9 7. 

i*fmnm i>rai^?fii« 9 - s o 

(mS#^] 4#S¥8-7 4 9 7 6 

7 iig] 

HOIL 21/304 321 
B24B 37/00 
49/12 

(F I] 
HOIL 21/304 321 E 
B24B 37/00 F 
49/12 



1 0) 



(aUiB] ¥fi£l 2^1^7H (2000. 1. 7) 

[^umiE 1 1 

im^m 4 3] ^1 (om^m^^tm 2 (Dmma^^i^ 



[§il^«4 5] MII2(^3]3ttS(^«^ %tt]4^^«-r 
0«liSS:*-r-5ai*«4 3»CiB«OWIi/'«!y H. 



mma] ^sk 12^2^170 (2000. 2. 1 

7) 

[^j^SiE 1 ] 

(CMP) S:fT^fc«e>OSeT*oT, 

(a) P^X5'Jlca:^T'>iy ht;te:3T<r»SWieA 

(b) W^/^-y HtC^*UT'>XA*»fif-r-5fc«6®. lil 

(c) i$;f^«ltlj^-C&-:>T. fg[§BtlA%«imS». 

(c 1) r^xA'MSjitTU— !f— t;— 

(c 2) gE:^7-7^>©'*'i:»J5K*tifc*:-;i' (;\:) \z 



^/xA^iflftg-^-oH^/w-hte&sWftt. mmm 
Cif*^2i te'?^' > H-ir^t. KT'^—- 5=•><^»K*:- 
1 t:£m<7>^s. 

41 K"? >f > H K/^ y h* tlfc 

H-^td^ fe:/^-5^><??is]G4''t><i:— a■r■5'^''Dt— 
1 (ClBttooSB. 
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[a}*«7] (a) ^l/— tf-^^th*^ C/XAA^e, 

fc issr -5 « « m * -r s <D^e * ii A . 
(c) e«5,^«iws*<js»c, K<i§-fe>tJ-*^^«^*«i 

(a) Wiu—tf-^i^m^^^>-:ffj>if^ntcmmm 

^ « ro^ r4 to ;t o T g{i)-r ^ ^ g * ffi A . 

(b) Ktii:*j-r-5fc«e)©K#e«K«^ttj«^©«ii-$ti 

(a) f=—:Sfmmz^^xmtii>-*)-<i^)i'<D».^$\rWL'r 

(b) t'— tF-e— Awa^St'^XAroSEik^SOBSf 

(c) mmmi}^^f^^Atsti^^^iiim<Dmm<Dm^ 
tifc-y-'f i'jKoigci:, Kih»-r-s^c*©K^e*^e. itJ- 
(d) f^.ii^ti^^^^m<r>mm(om^ 

6(.± t St o i ^ tc C M P & 7 S -a: -5 fc * CD # e t Sr 

(a) T^-^m^icjios^sns^^i^aa^-r-sfcje) 

(b) u-if-\i-M.<o&Mi:ox./\<omtvsm<omm 



(c) i^*<oi^g*@tb-r-5fc*<o^©Tibt>T. 

;kds:X« (i i) i-tt-f i/;Ko^^©g?^)-t<D— :5<D 

(e) ^0©CMPP#FBlS:filxZ:-r •5fc«6<O^IST*r> 

(f) }50<DCMP(D^rB^*t;j£<^cofc^CMP<£*IT 

(b) m^m'r^fttb<o^^ifiy'-^mn<DmM^&<t 

^^ihvrct^mtzcMP^m7^-&^rzit><D^^iii: 

[fflf*«i2] mitmm<Di:\zmm»m^im^^'y 

X./\<D'rB.fj)V:^tl—ti)\'-^*)iy>if (CMP) (Dtctb 

(a) -^XASr, lHlltooItg^tSf*'\-y HrtC KIsieBj 
H©T«)ifS/'^<y HfC^* LT^Jt-r-SX-f- 
(b) CMP*i*l7L;t*l.^*ft^-rSyy-r*oT, 
(bl) l^— tf-tf— AS:'?XA(C|6]ttT^-r-5X5=->y 

snfcji^-;p (^) fcifi»-raJ:5fcEB*nfc'>>f > 

H'^^ffiiiib. K'^-OK'::;!*. ■j7XA*^Kl7V >h''> 

(b2) -^xAd^eSl^f •5>t*^ttl-rsXT--y7'i& 
{« ^ -5 gjft^r -S X 5^ y y i Sr (i ^ 

n-r > H ^mm u x x/n tc ai* r * t ^ 
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e. Si* $ ti -5 jtd^^ta * n-6 « ic^m«^ Srfs^r * ;^ 

(b) KSttT-SJ^T^yT'*^ KU— y'-TS^IH-«t-3 
T%*f •5 U— If— lf-A*i4fi$^n-r»CK'i7^ > H"? 

C7 X / \ t jfiftf S ff « # «r ta * -r 4 X 5^ y * « 
A.. 

(c) KftS-rs:^-r';/yA^ t'— IT'S 

(c 1) m^mn<Dmm<Drciib\zi^-'>f-^»mii)^ii^ 
(c 2) -y->:/u >i/'^?nfceiffim^s:««-rs5^-^' 

(a) m3t©^PBi®p«i«^PBitcfcfcoT, -y->yu>i?' 

(b) Wi^tiT^y^^y-:fi)^^ eiaift^o8(iJ^it>7';p 

« 1 4 

(a) y'—^'mmz^^xmti^-*i'-ii^)i<D^^msc-r 

(b) U— tf— tf— A®Sig<i:^;x/\(DSE<t%@©JB5f 

(c) K<b'K)g*^ei^*$n-5'<.€r«i^<omM©;i^r 

nfe-y-'f i7;KZ)S:i:, ^tf-S-r-6fc«e)C0M#©*^6) l■tJ- 
•1'i7;mlCI8^*Stl•5t^«©JP;^ t<D8{T*-5, |Sj5*J? 

(d) KI**JP;S*t, l**^n-5--5:€r*ti^o^M«»$ 

(a) 5'-^ffi^tcJ:0g*$ns^PBlS:iBII^-rsX5^ 
y :/T*oT, ( i ) Bf3t®1j-'r i^;KD»Xtt ( i i ) 

(b) U— !f-f-A©S[fii:C/XA<7)g?{ki^aoa*T 

(c) i^**n4J»««)P**jiJ3£$nfc«fraTi»UT 



(e) SO«)^*^$*l^*®ig«Tl^bT, 3S0<DC 
M P ^ Pel * «aii:t" -5 X 5=- «y T'' t . 

(f) aO<OCMP©^PRW;i<&ofc«CMP«:«l7 

1 8 ] jL/M)^m.^\t^m-ti.mmm'M^^ 

(a) x-5'«^<Dra«!M^fl:«:-i)— ^-raXT^^/T^ 

ji-^xtiiij ^ n-5 ^— ^ x/N <o^M*t¥a{b $ 

(a) y'-i'Wn^y'()Vi$'\zi)^-fx, m^o^iSSS:* 

* L T t » -5 f^^i- fc* S: ® ■& -5 X 7^ -y y t , 

(b) 7-<JPi'*«j6Htenfc7'-3'fg^lCj;oTSn€) 
•y-'f ;K0 ^ $r thScT ^ X -7^ >^ t . 

(c) tf— e-AWjfifit-t/XAOg^-fb^SWJBSf 

(d) s?<t;iK)Sj!»»e.(^4^ti.5'<ir«i|sf©^M©Ji^ 
i7)u<r>^t. i> jv<Dr^\zf^^^tsti^$t^<omts t 

(e) f&m^m^ifi, f^.^^ti^^^tim<r)mMoym^ 

JB;±tr/j:-p t JC C M P $r*^7 ^-frSfcibOXT"-;/ :/ 

u, cMP®Pa^jc¥a{t;;^n, Km*-r-5fcJ6©#stc 

J: o T tU * tl * ^- X A ® «S*<¥a<b S 

(a) x-^'«^€^:7w^;i'3'H*ntT, 

* b T t » S fc* S ii jS S * « X X y t , 

U-f i7;K0-gg*i^i;-5S:S:tf&-r4X7^'> 

(c) If-t-A^&fitC/XAOKfllfKiecJHST 

S tl ■& JP S * W-»r -5 X 7" 2/ T' t . 

(d) fkit<^mif^^t^£isti^^^*t'^<omm<Dmis 
i7;Ko— gR**^i;-6e:i. -^^ i/ ju<o--&i<omtzm^t£ 

(e) mSdiM-^ifi. w^^n^^tmi^<r>m^<nw^ 
et±c«to fc t # c M p s^TS-e-^fcJ&oxT' 



^/ :/<!:. 

(b) 8{II3S«*»eSit^nT<SWI23te-AlcJ:o 

(c) Wi2^gffi^*^€.l^-14<DRa[2:ih»-rS7.7^'y 

iHT^^i^ *^ e #m If® til -r ^ X 7^ y i , 

e( ± *i t ^ tc S ^ ^ -r ^ X 7^ -y i: 2: H IC li A 
■5ffl[*«2 2 icEeo^^j*. 

H5fBa!li-r^XT-'yy*^ 

wiH<ssfe»^»®m 1 ®i#tt*a!i^-r^>x5"y yt. 
ttrem 1 ©i#tt*^^«9iBi4a$n/5:«asr«#-r«x-5^ 

•yT't, 4«;l-5»*:^2 2 (CfB«(^:^^. 
tttBatU-r*X^r«y:f*i. 

flfJIBiiS/ljSISfiK^wm 2 (Dit#tti&®]^-r ^.Xx -y y 
fil«*«S^-r«X5^y:/t, *fil^SiS«JH2 4fCl2iE 

[ffi^« 2 6 } gtriBii 1 <r>^m^mvi^mmLm^<D 

©tfflE«^ft«^®ig|it©]t*w-St-rsx5^y:/* 

fcje>©7'D-fexcoi$tt*ffFffir-5'f >>'^jLr>®3&ffiT 

(a) p^©«4>»c«iiaa©:{F'v3ttf-A*r6]tt-sx7^ 

(b) MiaSffi*^eEI*$nT<SWIB3tt'-AfcJ::3 

(c) flftiET»^^*>s->y*5"-\'*tttu-r-5X5^«y:/ 

(d) wEaaisnfc>'i/'^5^vS:«?¥snTv»*«f« 

tH:»-r«X7^y:/T?*oT. MIB»?¥^^nTC»-5«« 
tt. KW^^DtXtr^bTM* Ll'^^f^Ojp'f >h^ 
f^^UTVi*, ill2it®r-6X7^«y:/a:, 

(e) «fl8B}lbffi$nfc>'i'*^-\'*miB»?¥$nT«ri« 
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^jtw/iT^-^x^u-rsie-hic^^-rs 

X7^-y:/*S»C{B^*m*JS2 7 lCiB«©:i?te. 
[i»*«2 9] «rlBttait-'5X-r-y7'*^ 

Mia^*«^A^ ^ w^^s^st^-r sx X -y y t , 

ffilS^^m^*^ e.i^-ewRSS:St3ef ^) X5" -y , 
7--y:/<&ilK.2)tt*3a2 7{ctB®(0;?ffi. 

[iS*«3 0] Sffiw*>'X5^A-ea&-pT. 

(a) «!VS*tP»/^-y K«:»^-r-5y7-7->t. 

(c) «a3i>t>c, mm-^n^^^mwL<r)mmz^\,^e,n 

'S. taiB^i^tht, 

(d) WIB^g^fi^d^ei^— ttWRSSrtfS-r^Jc^lC 
:/ D y 7 5 > * nfc t'- iS' :/ P -fc y iJ- 1 * « X. 2. W« 
i'X^Ao 

l»*JR3 1] mtBW^'\-y H*^ 9SM'¥\zmU-r:^ 
-Sipt. |HlgBltgt;a:-3TI<i-5«*3g3 0tcE«©fiff 

Wv'Xt^A. 

SJ:5t. ElS5Iffit;S:-pTl/i*»*^3 UClB«g©W 
^v'Xt-A. 

iai*JS3 3] MtB^»th*^ U— tf-^^thT-d&S 
a««3 2 fcS3«©Wli->X7^A. 

«riB^8^m^*^ ei#sntffi*tttii-r -5 t <»: . 

3KOWIi>'X5^A. 

l%-tt©WIBRSS##tti:ifc*fiE-r-5 :i i 
^if*«3 4 CffimoW«->X5^A. 

JCj;0#®«^S:fttb-rS<fc5t'yPi^75>yS 
nTVi'58»*«3 5(Cia®<DW^'>X5^A. 

ffJiB7^-^':/P-feytJ-*<. 

friBie^in^sc^^cD^ 2 <D^ft.i:mmri> ^iit. 

»cJ:0«f®iS«S:ttWr-5J:5lcypi^7 5>i^S 

nTVi4gs««3 6 tcieasow^v'XT-A. 
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(c) nU;<- h^nfc3tlf-AS:^^$-li-SZ:t*<Bl 

(d) wiB^-ji/^ttviL.aKtsii'C-^fnjaoSte'^iii 
H-^fi. T^tf*^eiij^-r-2)3tef-A^§$-r-&«a® 

(a) mmmt. 

(b) icffi^:. 



(a) iaa«*'jcw«/x-y H*««p-rsy7-7->T*t3 

(c) agpc-h^mfc5tt*-A*^*$iJSc:i*«pi 

f^©-ge<Drs1^CH^ls^k•-A*WleaK^cl^i]^^H^^lea« 

4 3] ^1 OSiS1£gS^<h^ 2 giS5^ 
4 4} 1 (DiS^ttSP^^ jji. y U K 

tt*jR4 5 iztim<omm/'iy k. 

[»*^ 4 7] g[m 2 ©SiSttSC^J^Ji^ ^-:/>-fc;i/ 



